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PRESSING METHOD AND 



BACKGROUND OF THE INVENTION 

The present invention ^ ^ to 

recording medium. 

Reia t;Ti:r^ — »— 1 

colo r b aaM) is convertea into X, 

Inp ;\T7n : olor -p- ° f a aevice 
Y ana , aa « a since coior outslde a oolor 

b ^ nlnPUtPr ofan output device can not be 

reproduction range mapplng 

ls performed to th ^ ^ 

d evice-independent color space da ^ range 

" data in «- -ice-independent 

is performed, the r ^ in a 

»r e is converted into C M f * 

in the color matching, e 
25 For example, map 



al for connecting profiles is 
(prof ile connect space) *o ^ ^ 

^ XYZ values and Lab va 
represented * « ^ ^ ^ ^ an in put 

reference l^t • obser ved under a 

ordinal an, a printed out^ ^ 
light source cf «0 * ^ correct col or 

reproductxon w 

other — .eristics ^ (> ^ an 

„ a case where ^ ^ sources , 

— 1 iS ° bSer rr ^e d 3a m ple arenas 
« X V, values for * ^ ^ ^ ^ the 

Afferent ^ t here are 

xyz values under the [atio 

— ^rrrles conversion^, 

perception -del, and the IrKe ^ 

In the ratio conversion ^ ^ 
convert the « values under a stand ^ ^ ^ 

» ^ thexYz r::r;: a i SP — — 

ratio conversion of w / Lab value 

U nder the standard white pornt ^ 
value under the standard white ^ ' white 
25 i£ the « values of a sample under * ^ ^ 

v 1 Z 1) are assumed to I* 
point W1(X W 1, Y w l, st andard white 

^ _ camD ie under tne 
the XYZ values of a sampl 
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, Y2 Z2> are assumed to (X2, Y2. Z2), the 
point W2(X„2, V w 2, Z„2) 

fo Howin g —on can he ohtained K the 
conversion method. 

x2 = (X M 2/X M D-X1 ... (1) 

Y2 - (Y W 2/Y W 1).V1 

:;ir:i;:: 

nflpr the standard white poxnt 
^ xyz values under tne 

rd white point 

*-v, Q xyz values under tne 
w2 , rat io converse of 
numan's color perception space 

For example, if th ^ 

a white point WKX.1, ^ Z " 1) 
standard white P under tne 

(X1 Y1 , ZD and the XYZ values of a samp 

(X ' ^ v o 7 2) are assumed to 

standard w hite point W2CS.2, V u 2, Z„2, ^ 

(X2 , V2. Z2), the folding relation can 
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, Hf the XYZ values of a sample 
point W2. For example, if the 
nder the standard white point Wll^. V»l, M> «" 
assumed to (XI, V ^ 

the color perception model. 

(xl _ Y1 , zl) . tciB CAM97s forward conversion! 

.. [CM CAM97S inverse conversion! («, 

the different reference standard white points can he 
averted h, - — conversion method. «^ 
interval hue line of the .ah color space under the 
dlf£e rent standard white point is always constant 

session method hased on the color perception model, 
the e^erval hue line of the .ah color spac 
, under the different standard white point rs drfferen 
acc ordin 9 to the standard white ^oint 

=o nf the above reason, in tne c 
Because ot xne a „ lrvr 
hetween the different standard white points w^n color 
g amut mappin, Chue conservation, defined m the 
, 5 identical .ah color space is applied. « mr 9 ht 
by human's sioht that hue is not constant. 

Fu rther. in the current ICC profile, srnce the 
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=r,ri the Lab values based 
. ^ , ^ 4- he X YZ values and tne 
ls limited to the . ^ perform 

on the reference Hgnt DbU, 

the color matching corresponding to the environment 
light. 

Further , there is a -thod that color not 

the PCS and the device is represented by 
depending on the PCS ana , „ m the 

linearly converted from the 
an RGB space which can be linearly 

bv a 3 x 3 matrix. However, when such the 
XYZ space by a j 

fixed by the standard white point, 
conversion matrix is fixed by 

there is following problems. 

Namely, when the colors under the different 

are converted by the conversion 
standard white points are con 

the standard white point is fixed, 
matrix under which the sram 

•„ the device- independent 
overflow and underflow occur in the 

RGB space, whereby there is some fear that some colo 
specially, colors in the vicinity of a white poi^t) 
C an not be represented. m a three-dimensional W 
( loo*-up table) for which the device-i ndepende nt^B 

, the different standard white points are input, since 
these grays are not on a diagonal axis of the *tbre 
di mensional u*. linear interpolation using three 
mor e lattice points is performed in tetrahedron 

5 misregistration occurs. 
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„„r the different light sources, gray 
XYZ values under . nout . side standard white 

(achromatic color) under an input 
point is converted into gray under an output-side 
standard white point. However, when a nonlinear model 

su ch as a color adaptation elation ( c»«»4). . 

co lor perception model (C IE «*7.> or the U*. ~ 

use d there is a case where the gray converted m the 

the qray under the 

ool or matching does not represe - th T ^ 

output-side standard white pomt. 

the standard color point represents a set of colors 
ha ving the same chromatid as that of the standard 

a generation prohahllity of the gray 
U nder the standard white point is extremely low in a 
„atural image hut very high in a graphics rmage^ - 
th is reason, since reproducing of the gray heco.es 
especially important when the graphics image on a 

performed to the gray so as to improve the 
reproducing- When the gray converted hy usrng the 
jnlinear model such as the color perception mode lo 
the li*e does not represent the gray under the output- 
si de standard white point, it is aifficult to detect 
the gray hy «- output-side profile, wherehy it rs 
, impossihxe to perform the specific process of, e g^ 

the output-side standard white point. 
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SU^V OP THE INVENTION 

The present invention xs made to 
prohlems, ana an o M ect thereof - ~ 

reproduction to achromatic color 

— — — - -^-jt—- 

edition comprising the steps of. 
observation condition, of 

nn t the input color image 
judging whether or not the P 
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mention will -ome — from the 
failed description and the attached drawls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Mt ual diagram showing general 
Fig. 1 is a conceptual aiay 

-, the first embodiment; 

s «ucture example of the 

Fig . 4 is a flow chart showing a proces 
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of .structuring a conversion - — - " 

of update the conversion - corresponds to 

eOTir r n ; ^low chart showin. . P~cess example 

Fig. 6 is a x e 
of pe r £ ormin g color S — " aMC ° 
nr a qmH color space; 

app roachin 9 a color — Uo„ area; ^ 
^. cm are diagrams showing a o 
Fiqs. 8A and 8B are y 

. irH color perception space, 
color gamut mapping xn a JCH P 

-r"» — — 

' •„„ to be performed between 

of color gamut mapping to be P 

different devices; example 

Fig . 11 is a flow chart showing a proces 
of structuring a conversion ». corresponding 
lQ environment^^ ^ ^ ^ ^ rf . color 

matC r g T;;:a flow chart for .Plaining a color 
perceZnmoael - in theembo^ Of represent 

25 invention; including 
Fig . 14 is a diagram showing an RGB 

a human' s entire visible area; 
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Fig l5 1. - ai-Q-- showing a dislocation of a 
gray aX is in a case where a standerd — 

fiXed ; ig . X. is a diegram showing an sample in which a 
5 CRGB color space according « - — ^ 

ou tput-side standard white point are used m 
present invention; and 

Fig . 17 is a diagram showing an example of gray 

10 compensation. 

DETAILED DESCRIPTION OK THE EMBODIMENTS 
Hereinafter, an image processing apparatus 

4- <-i-f the present invention 
according to one embodiment of the p 

.» ■ ^ e t a il with reference to the 
15 will be explained m detaxl 

attached drawings. , 

First , an example of « (color appearance 
in which a correction process according to an 

Aition is performed will be explained, 
observation condition rs p 

It is Known that color perceived hy a human 

^ raas seen or viewed as different 
sight system is sometrmes seen 
col or according to amhient conditions such as 
aiff erence of illumination light, a 

25 h uman.s eyes U ^ ^ ^ 
For example, white -l 

* felt as red like a characteristic of Ixght 
lamp is not felt as rea 
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entered into the eyes. Further, when white in a black 
background 1- compared with white in a light 
background, the Xatter white 1. felt lighter. The 
former phenomenon is known as color adaptation, and the 
la tter phenomenon is known as contrast. Therefore, xt 
is necessary to represent color by a quantity 
corresponding to a degree of physiological 
revitalization of optic cells distributed like retina. 
w hereby a color perception model is developed because 
of S uch a purpose. CIB (Commission Internationale de 
Veclarage. international Commission illumination) 
commends use of C1E CAM97S. This color perception 
m odel uses physiological three principles of chromatic 
vision <color sense,. For example, it is thought that 
the values of a (lightness,. C (chroma, and H (hue,, or 
q (brightness,, H ( colorf ulness , and H (hue) which are 
color perception correlative guantities calculated by 
C„ CA M97s represent a color display method independent 
of an observation condition. When color reproduction 
is performed such that the values of a, C and „ or the 
values of Q. « and H become coincident between the 
devices, it is possible to eliminate or solve a 
dif ference of observation conditions between input and 

output images. 

Process contents in forward conversion of the 
color perception model CIB CAM97s to perform a 
correction process (converting «* into ac„ or QMH) 



.5 



20 



according to the condition a, a time 

th e input image is observed will he explained with 

reference to Fig. 13. 

First, in a step S160. as observation condition 
information of the input image, luminance L^of 
adaptation field of view (cd/m>; ordinarily 20, selected 
fro m tbe luminance of white in the adaptation field of 
view) relative tristimulus values XYZ of a sample in a 
iight source condition, relative tristimulus values 
XYZ of white light in the light source condition, and 
Native luminance Vb of a background in the light 
source condition are set. further, in a step 8170, as 
observation condition information of the input image, a 
constant c of an ambient influence, a color induction 
coefficient Nc, a lightness contrast coefficient F LL 
andf^adaptation coefficient F are set on the basis of 
an observation condition type designated in a step 
S180. 

Tnen a following process is performed to the 
values XVZ representing the input image on the basis of 
the input image observation condition information set 
in the steps S160 and S170. 

First, a Bradford cone response KGB is obtained by 
converting the values XVZ based on Bradford' s three . 
primary colors which are considered as human's 
physiological three primary colors (step S100). Since 
human's sight is not always adapted completely to the 



„o a variable D representing 
observation light source, a varia 

• h *ased on a luminance level and 
adaptation is obtained based . mnerfect 
ma and F), and an imperfect 
the ambient conditions (LA and 

nress is performed to the response RGB 
adaptation process P 
baS ed on the variable D and the values 

values RcGcBc (step S110). 

« • .or Estevez cone response RGB 
Next, a Hunt-Pointer-Esteve 

Hm the values RcGcBc based on 
is obtained by converting the va 

s - — — ^ 

con siderea as _- ph Y siolo 9 ical «— 
llors (step S1 2 0, 

aaap «Uo n is performed to the response R-o 
a ccordin 9 to a stilus intense level, 
ob tainin 9 an station cone response « - J 
ac cordin g to hoth the sample an, white 
th is step S130, non-linear response co.press.on 

— « - - — - "trlT . ohtain a 
Wt, a following process rs perforned 

relation hetween the adaptation cone response 

K'aG'aB'a and sight. 

An opposite color response ah of red- g reen and 
y ello„-hlue is ohtained fro™ the adaptation cone 
res ponse C-t* S140,, and the hue H ,s 

, gained the opposite color response ah and 

eccentricity coefficient (step 8150). 

Kurther, a hac* g round induction coefficient 
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gained from the value an, the — 

of th e background, ana achromatic color responses * «- 

concerning «. sample - — - ° btained bY 

using the — — iOT COe " i0ient " (StSP f . 
sl90) . The lioness a 1. chained on the M.s of 

Me£fl cie„ t . obtained from the — " 

coefficient n ana the U**— contrast 

FLL . the ao.o.Uc color ^spons.3 X ana K , ana the 

am bient influence constant c (step S151>. — ' 

sa „aUon S is obtained «— - ~ «-~ ^7 

coefficient N o (step .IBS,. the ° " 

based on the saturation S ana the lightness a (step 

sl52) ana brightness Q is obtained based on the 

ligh tness a and tbe «hite achromatic coior response ^ 

(step S154). 

Further, tbe colorfulness M is obtained based on 
t be variable FL ana tbe anient influence constant c 

(step S155). , 

Next tbe embodiment tbat a profile is dynamically 
changed by using tbe correction process according to 
the above observation condition „ill - explained. 
th e present embodiment, a XVZ color space is used as a 
aevice-inaepenaent color space. 

In Fig- 2. numeral 11 denotes a conversion matr.x 
5 or a conversion LUT which converts data aepending on an 
lnput device into tbe device-independent color space 
base d on a white point standard of input-side 
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^xc««t lltf*. nu m erax 12 aenotes a color 
percep tion model forwara —ion -« » o 

co _ ts the -a . «- — ; c ; u ; r h 

ln to a — - — — ti0 " COl ° r ~° ' " 

, 13 denotes the restive color perception space 

g h , numeral 1* aenotes the ahsolute color percep 
SP ace QMh (or OMH, of »hich — is chan g ea a— 
to anamination level, numeral 15 denotes an averse 
version unit of the color perception model 
inverts the color perception space - - 

into the de vice-independent color space data b ase o 
whi te point standard of output-side environment Iroht. 
1 numeral IS denotes a conversion un -ch — 
the data from the -erse conversion unit into color 
S pace data aepenain. on an output device. 

Oenerally, the white point of the environment 
ligh t unaer t h e observation condition is different from 
a Lite point o, a standard li 9h t source at a tr. -n 

the li*e is color-measured. ,or sample, a standard 
ligh t source used in the color measurement is a 
so urce .SO or D65 - However, environment li 9 ht »- 
oas e of actually ohservin. an ima.e is not onl, the 
, llg ht sources O50 and ,65 in a light ~* hut often 
al so rumination light of an incandescent lamp or a 

„ fixture of illumination light and 
fluorescent lamp, and mixture ot 



su „ u**. - «- — - " is assumed that T 

irce characteristics - the — ent ««" — 
the o^on condition are »». D..- - to 
slmplify explanations. Ho.,,, the XVZ values o the 
M hite point on a -i. « — * - - ~ WhltS 

POlnt ; ig 3 is a bloc* diagram showing a functional 
struc ture e X a,»ple o* the present — t. xn F ig. 
3, numeral 41 denotes a data generation unit whrch 
ge „erates data depending on an input-side observation 

sid e oration condition 1. -eral 43 denotes a 
co lcr ga^t .aPPing ,ode selection unit which select 
wh ether color ga.ut capping is to be perked in *» 

station or a profile designation. —s 4 and 
45 aenote color space egression units which perfo™ 
the color ga-nut .napping to the data respectively in a 
and a QMH color perception 
JCH color perception space and a QN 

aenotes a data generation unit which generates data 
aepending on an output-side observation condign 2 . 
from the output profile 46 and the output-side 
nervation condition 2. ^eral 48 denotes a color 
zoning unit which perform color .atoning b y us.ng 

r, thP observation condition 1, the 
the data depending on the obser 

■r,« data the data depending on the 
color gamut mapping data, 



It ls needless to say that «- -vice for t»- 
pre sent —ent - he achieved * 
software of — 9 the -notion of 3 ^ 

a eneral-purpose confer device sue, as a persona, 
general P P the softwa re of achieving the 

an OS (operating system) of the co.puter aev.ee, 

. ea driver software of input/output 
deluded m, ..... * _ 
flevices different from the OS 

T he input device which is the target of 
preS ent e—t inches various i^ge input a ces 

su oh as a shootin, (or P hoto g raphing ) e q ur P .ent an 

ehootins e q uip m ent includes a di 9 ital still camera 

deludes an i m a g e scanner, a fil* scanner or the 
F urther. the output device includes various r.age 



like. 



' Th e input and output profiles used for the color 
etching are stored in a hard disK ,»,. 

nnHpa i disk such as a MO or tne 
addition to the HD, an optxcal dx 

5 like can be used. ± 
Hereinafter, an eKa m ple that the color 
p erfor m ed hy usino the input and output profiles w.ll 



- m LUT 11 is generated by using the 
The conversion LUT 11 i a 

41 Here, there are two methods 
da ta generation unit 41. B ^ 

of generating the conversion LUT 

example of one method that the^nversr 

. ^ environment lignc 

corresponding to the env 

from the relation between the XV Z vai.es Cor 

„ •« Fig 5 shows an example of the other 
inpu t dev.ce. Fig- converti ng the device 

■kh™=! that the conversxon LUT or 

on LUT u corresponding to the 
updated to the conversion LUT 

environment light. 

Ftg 4 Is the flow chart showing a process example 
ol restructuring the conversion LUT 11 corresponding to 
environment light. 
X» a step „X. a profile which was designated b y a 

user a& environment 

■™ tut 11 corresponding to the envi 
the conversion LUT J- J- 

lig ht. m the input profile «. »«- — ^ 
which correlates the XVZ values (or the Lab values, of 
r color target with the device RGB values at the « 

«n S52 the XYZ-*RGB relation 
5 been prestored. m a step S52, t 

da ta is fetched from the profile. Since the 
nervation condition 1 has been also prestored rn 



prof iie, this — n i iS *«— «- 

th e profile in a step S53 ^ 
Since the XYZ values of the xy 

Standard " g e ° lt ls necessary to correct the XV, 
Garnet is measured, it is 

the XYZ values basea on the environment u**. * 
step s54 , the XVZ values basea on the measure, color 
lig nt source are convert^ into the hu^s -lor 

0 irH on the basis of the color 
perception space JCH on ™ 
Jpuon m oael — 9 to the «0 X«« ^rce 

conaition, the Urination ^ 

val ues are inverse-convertea into the XVZ values o h 
ba sis of the color perception nurfel accoramo to, , 
I D6 0 li 9 ht source „hite point bein 9 the observed 

conaition, the illumination level, the 

Lte ana the li*e, thereby ohtainin, the XVZ values 

, . v.*. T>-ni«? since the 
bas ea on the environment l.ght. Thus, 

vvz values based on the 
relation between the XYZ vai 

e^ronment li 9 ht ana the aevice » values can be 

„ n RGB-XYZ conversion matrix basea on RGB-XYZ 
s obtained, an RGB-XYZ 

■ * >w a repetition methoa or the like, 
aata is optimizea by a reper 



•™, TUT 11 corresponding to the 
whereby the conversion LUT 

environnant light can he obtained. 

Flg . 5 is a flow chart showing a process example 
of updating the conversion LUT H corresponding to the 

in which the same process as those in Fig. 4 are 

Fi g. 4. and the detailed explanation thereof is 

derail, since the conversion matrix (colorant 
tag) or the conversion ,UT ( AtoBO tag) for P—ming 
t he KGB-XYZ conversion has been stored in an ICC 

. * device the RGB-OCYZ relation data 
profile for the input device, tn 

is fetched from the profile in a step S62. 

YV7 va iues based on 
When the relation between the XYZ valu 

th e environment light and the device RGB values is 
rained in the step S54. then the conversion matrix 
.colorant tag, or the conversion L UT ( AtoBO tag, m 
profile are updated in a step S66, wherebv the 

+. 0 -the environment: 
tut 11 corresponding to 
conversion LUT n ^ 

light can be obtained. 

Generally, the conversion matrix (colorant tag, or 
th e conversion I*T ( AtoBO tag, for performing the 
RGB-*XYZ conversion has been stored in the ICC profile 
■ <- rt.vice Further, although the examples 
; for the input device, rur 

, „ rt»ta were explained with 
o£ using the RGB^XYZ relation data we 

to Figs 4 and 5, the present embodiment 
reference to Figs. 
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.. d to this, -mely. other device-independent 

ot lim^a to - and the like 

color data such as 

can be used. color Gamut 

[colo r Camut Mapping Mode S-e~a» ana 

Mapping] selected by a user 

The color gamut mapping -de x. 
h a us er interface or automatically selected by 
through a user sour ce-side 
rendering Intent" in the header of *e 

proflle . Namely, «*- — - 

■ „f the profile, as follows. 
0 « the basis of the P ^ ^ ^ 

"Perceptual" 

in JCH color space 

n -nitric" color gamut mapping mode 
-Relative Color xmetrrc 

in JCH color space 
color gamut mapping mode 

"Saturation' 

15 in JCH color space 

, - m .tric" color gamut mapping mode 
-Absolute Color xmetric 

in QMH color space 

. icn colo r perception space 13 is 
N amely, the « - ■ coior matching , whi le 

20 selected in case of a ^ ^ 

the QMH color perception space 14 
of the absolute color matching 

Fig . e is a flow chart showing ^ 

In a step SSI, a profile which was designated by 



25 

14 
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the user is read from the output profit 46 to perform 
the color gamut i- * e COl ° r P-^ tl0n SPaCS - 

Generally, a judgment LUT (gamut tag) to «hich the 

in the output-device ICC profile in order to Judge 
wh ether the input data is inside or outside the color 
production area (simply called color reproduction 
area inside/outside judgment). However, since the XVZ 

the characteristic of the color — „t light 

s ource, it is possible to directly use such the XVZ 

V alues for the color reproduction area inside/outside 

, . the environment light, 
judgment according to the env 

T herefore, CMVK-XVZ relation data is fetched and used 
£r om a conversion LUT ( AtoBO tag or the liKe) for 
perform CMVK-XVZ conversion stored in the profrle, 
instead of the LOT (gamut tag) for performing the color 
production area inside/outside judgment (step 882). 
si nce the observation condition 2 has been also 
restored in the output profile, this observation 
condition 2 is fetched from the profile in a step S83. 

Since the XVZ values of the CMVK-RGB relation data 

standard light 050 or 065 being the color measurement 
s light, it is necessary to correct such the XVZ values 

into the XVZ values based on the environment light. In 
a step S84, the XVZ values based on the measured color 
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llght are convex into - - color percept- 

P L ,C„ on t*e basis C the color P— " 
lording to «- OSO sou.ce w hit e pent -e 

k •«„ the color measurement condition, 

basea on - ^ ^ ambient llght state an a the 

1 2 eg th e 065 lig- source white point, 

condition 2, e.g., ™ rnnrUt ion 
Afferent from the color measurement condition, 
being different ^ ^ 

. level the ambient lignx 

i the illumination level, 

• •„„ the XYZ values based on the 
-. - i Q thereby obtaining the a" 

like, therecy relation 

Thus, in the step S84, the r 
environment light. Tnus, 

^. the environment lighx 
^ XYZ values based on the env 
between the XYZ obtaine d. In a step S85, 

and the device CMYK values is obtained. 

o-F the output device in 
^ rolor reproduction range of the ou p 

t he basis o. the CMVK^Cbased on the 
lig ht> — data chained in the step S84. 
light) r» output device 

The color reproduction range of 

inl or qmh is obtained as 
20 in the color perception space JCH or Q 

£ollow , ^rr<r«. 

en „t li 9 nt f or ei 9h t Porn - _ 

M :100%, Y:100%. K:0%), »•"»• < C -° % ' 

« CC-100%, M-.0%, V=100%, K=0%), cyan 
k:0%), green (C.10M, y . 0%< 

25 ,c:100%. M-.O*, V:0%, K:0%), blue (C.100%, 

« (c -0% M:100%, V-.0%, K:0%), white (CO.. 
K :0%), -genta (C.0%, 
„. 0 %, T.0%. K--0%). and black (C.0%, 
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are obtained by using the CM^XVZC based on the 

^ , ^ i~ converted into the 
S84 and the obtained data is conve 

lunate values of the — — - — 

aC „ or QMH based on the observation condition 
irain.totbeoo.or^tion^e, — «- 
color reduction range of the output device can 
approached b Y a dodecahedron a S shown in FM, - 

In t he color reproduction ranee approached b y the 
decahedron, when points (e.g.. an -^J^ 
b etween white and blac* on an achromatic color a rs. 
an d an input color signal point ( JCH value or QMH ^ 
va lue, of the inside/outside judgment target, insid 
the color reproduction range are on the same side 

Hnts are located inside the 
is judged that these points are 

, range Conversely, when these 

color reproduction range. 

DO ints are on the opposite sides, it is judged that 

„ts are located outside the color reproduction 
these points are j-uo 
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range 



25 



in a step S86. the color gamut mapping is 
^.outside judgment for the color 

rang e obtained in the step SB 5 . «... - *» ~ 

4- i-he color gamut mapping 
diag rams showing a concept of co B 
in the ,CH color perception space, and Figs- 
ar e diagram showing a concept of the color gamut 
mapping in the QMH color perception space. T he input 
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aevlc e color reproduction range in the above 
mside/outside 3 *e„ t i- ~ «*« 

reproduction range such that a hue angle h (or H, 
Jnserved in the color perception space ,CH or 0^ Xn 
t he relative color atoning, the -suit of sue, 

per ception space .CH as the input/output color space^ 
L tne absolute color .etching, the result of such the 

perception space QMH as the input/output color space 

Figs 10, and 10B are diagram showing a concept 
of t he color ga.ut .apping to be perked between the 
al£f erent devices. Xn the drawings, tne dotted Ime 
presents the color reproduction area of the input 
d evice. and the solid line represents the color 
production area of tne output device. Xn color 
perception space aCH, since the nagnitude of the 
lig htness , is normalized b y the light source white 
points Cso.eti.es referred as white points 1 and 2 
bereinafter, of the observation conditions 1 and 2 
respectively, the lightness 3 does not depend on the 
.luxation levels Cso.eti.es referred as illu.,natron 
levels 1 and 2 hereinafter, of the observation 

perception space Q«H, - .agnitude of the brrghtnes 0 
is changed according to the illu.ination levels 1 and 



2 before, in the relative color .atoning. the 
w hite point 1 -comes the — point ^ as it is n 

the other -a, in t h e ahsolute color mating - 

n ,„i i > the illumination level 2, 

of the illumination level 1 

-the wnit f illumination 
in oase of the illumination level 1 

1 is output as gray because 
level 2, the white poxnt 1 xs ou p 

-.1- 1 is lower than the white poxnt 2. 
the white poxnt 1 xs lowe 2 1 

nh^ervation Condxtxon 2 J 
[D ata Generation Dependxng on Observa 

• „ TUT 16 is generated by using 
Next, the conversxon LUT lb xs g 

the data generation unit 47. 

of restructuring the conversion LUT » — " 
the environment light. 

Generally, the conversion LUT <AtoBO ta g or 
like) for converts the X YZ or Lah values into - 

-, thP color gamut mapping, 

the conversion LUT induces the 

are the aata hase* on the stan d ar d light OSO or 06 5 . 

conversion LUT accord to the environment Irght. 

Thus , as w ell as the color gamut mapping process, 

„ n tut (AtoBO tag or the 
in a step S71 the conversxon LUT (At 
like) for performing the conversion store 

t he output profile 46 is rea*. ana in a step S72 
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;:; « ^ «*- - - «« — in t ent 

k as the RGB values or another devrce- 
color such as the R ^ 
dependent color such as the XYZ 
in a step S73. the observation cond^on 2 P-st 
the output profile is fetched 

Since the XYZ values of the fetched 

_jt— — — — r.r 

, M . „ » . «•» - ™ r. " 

' ^/i-inci-pd into the XYZ. 

„..„,«, u*. — ~ r „_„. ,„ m 
— — -rzznTu^— - 

values based on the measure 

, „ n inr nerception space J^h 

le vel, the anient light state ana the 

the obtained values are inverse-converted in- - « 

the basis of the observation condition ( 
20 values on the basxs 

D65 light source white point, the 

^ + h» like) different from 

, „_ lriT . liaht source can be 
ba sed on the .easured color Ixg environment 
25 converted into the XYZ values based on 

li9ht Th us. since the relation fro. the device C*VK 
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v. on the environment light 

+n the XYZ values based on tne 
V alues to the xYz(based ^ ^ 

can be obtained, xn _ optimi zed by a 

* liahtHCMYK relation data is op 
environment Ixght) ^ ^ ^ 

relation data, 

„n the environment light) 
CMYK-XYZ( based on the e to des ired 

. TnT 16 corresponding 

wh ereby the conversion LUT 
environment light can he obtained. 

[C olor Hatching Execution] ^ 
„. 12 is a diagram showing a cone P 

In Fi g. 12, numeral 1! denotes 

color matching process. 

on the 

■on LUT which is generated based 
th e converse U* ^ ^ 41 , 

observation condrt.on Y ^ ^ 

numeral 13, -notes an LUT ^ ^ ^ 

color Perception space ^ _ ^ ^ ^ ^ 

^ T P rc Ption spaced, the color gamut 
" I - numeral « -notes the conversion 

mapping unit 45, ODSe rvation 
LUT which is generated hased on the obse 

condition 2 by the data • 

, .nto XYZ signals being the ae 

independent color signals by ^ 

, he XYZ signals are converted into 
Then, the XYZ sig 

-i irH or QMH on the basis ^ 

t "°**"°° - d . ~ "»» — 
■ -rr^- — - — ~" 



conversion units ana 135. «- — — ^ 

sp ace JC „ ,s — - case a* «- -»~- color 

.elected in case of the absolute color matchmg. 

Th e color perception sisals aCH ana OMH are 
compressed into the color reduction ran g e of the 
ou tputaevice (i.e., S u W ectea to t,e color g a mU t 

color perception si.nals aCH ana QMH subjected to the 

lor gamut mappin. are converted into the ^ ^ 
bein g the device-independent color signals on the 
of the observation condition , ( the „» light source 
wh ite point, the illumination level, the a^ent ^t 
state ana the li*e> b y color perception model - - 
conversion units 13 6 ana 13 7 . Then. «- ™ 
are converted into the color signals depending on the 
ou t P ut device in the observation condition * bv the 
conversion LUT 134. 

T he RGB si 9 nals or the CMYK signals obtained 
th e above processes are sent to the output device a a 
t he images represented b y these signals are prrnted 
cutput. When the printout is observed under the 

. , a tint of the observed image 
observation condition 2, a tint o 

can be seen or vie W ed to be the same as that of the 
3 original aocument observea unaer the observation 
condition 1. 

I„ the above emboaiment, the XVZ color space was 



exPlalned as *. — often 

However, a device-independent SOB - ^ 
„ instead ot the *YZ color space (XYZ sign 

the *ind of device-independent color space can 

71^ — - the source profile ' 

Th l XVZ color space can be subjected « ~ 
^conversion — « ' " " ' ma " iX W °" ain 
the RGB color space, ana the 
C3 n b e deterged based on chro^atlcity of 

as the inp three . dim ensional LUT, whereby 

the diagonal axis of the three 

co lor prostration of gray in tetrahedron 

interpolation can he prevented " 

• „„ints On the other hand, in the 

numb er of lattice points. 

case where the Lab color space or the 

a the gray axis is disposed on the 
the input color space, the gr y 

la ttice points when the „-er of lattice points 

. „ f the three-dimensional LUT is 
axi s/b-axis directions of the ^ 
od d. whereby any color ^registration of gray a 
occur in the linear interpolation. However, when 
number of lattice points is even, the color 
^registration occurs in the linear 

on the basis of the chromatid KCxr. yr>, C(xg 
yg) , BCxb, yb, of the RGB three priory colors and he 
Y9 rv Y Z ) of the standard whxte 

tristimulus values (X w , Y w , Z„) 
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i^r- cnace is obtained by the 
space and the XYZ color space 

following method. 

zr - 1 xr yr 
zg = 1 xg yg 
zb = l xb yb 



(7) 
(8) 
(9) 
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xr xg xb 
yr yg Y b 




(10) 



(11) 



(12) 



xr-Tr xg-Tg xb-Tb 
yr-Tr yg-Tg yb-Tb 
zr .Tr zg-Tg zb-Tb 
xr-Tr xg-Tg xb-Tb 
yr-Tr yg-Tg yb-Tb 
B , zr-Tr zg-Tg zb-Tb 
\L eLple, «- -version «tri- i- 

. a bv the chrcnaticity <*. y) represented by 
aeter^ed * ~ & entire 

expressions ( 13 ) to v 

■ . hle area as shown in Fig. 14 is given as 
visible area a the 

represented by expressions (16) and (17), 

expressions (7) to (12). 

R(x , y) . ( 0.7347, 0.2653) 

G(x, y) - (-0-0860, 1-0860) 

B(x, y) - ( 0-0957, -0.0314) 



... (13) 
... (14) 
. . . (15) 
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0.895585 


-0.056474 


B 




0.323396 


0.713152 






0 


0 






0.895585 


-0.056474 






0.323396 


0.713152 






0 


0 


Hereinafter, in order to 



1.089l00l| 



1.089100 



(16) 



. .. (17) 



RGB color space trom — 

space, the HOB color space defined hy the standard 
wh ite point an, the three primary colors of the 

mcidentally, the RGB three priory colors not 

i i mi ted to those of tne 
depending on the device are not Ixmrted 

expressions (13) to (15). ^. . 

Fo r exa m ple, 1* CKGB values for the standard whrte 
point D65 (X. Z, - <0. 9 B0 5 , 1.0000. 1.08,1, is 
represented hy eight-hit guantisation. (R. G. B) - 
(25 5 255, 255) is given hy using the expression (11). 

by converting another standard white point A(X, V, Z) - 
(1 098675, 1-000000, 0.355916, with use ofthesa„e 

th e eight-hit guantization, wherehy overflow occurs. 
Ev en if all the colors can he represented, the gray 
axis is not disposed on a diagonal axis of the three- 



there is some fear that color — " — - 

tetrahedron interpolation. 

I„ the present embodiment, the conversion 

expression between the XYZ color space ana the CRGB 

color space is dynamically formed according to the 
st andard white point under the observation condition 
Th us, it is possible to prevent oversow and underflow 
in the CRGB color space, and it is also possible to 
prevent that the color misregistration occurs in the 
tetrahedron interpolation because the gray axis is 
aislocated from the diagonal axis in the three- 

dimensional LUT. 

Fig 16 is a diagram showing an example in which 
the conversion expression between the XVZ color space 
and the CRGB color space is dynamically formed 
according to the standard white point under the 

edition and the color matching under the 
observation condition, 

afferent observation conditions is performed. 

in Fig. 16. numeral 16! denotes a profile for 
converting the device-dependent signals such as the HOB 
signals, the CMYK signals and the li*e into the CRGB 
signals based on the white point under the observation 
condition. The profile 161 is generated as follows 
Namely, the RGB-XYZ relation data is generated in the 
m ethod by the data generation unit 41. and then the 
KCB.CRGB relation data can be obtained by applying the 
XVZ^RGB conversion. Here, the XYZ^CRGB conversion 
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ma tri* is given by the ~ — 

the basls of the CRGB three primary colors 
(19), on "the oasis ui 

rep resente d by the egressions «X3, to - 
inp ut-siae sta„aara white point D 50 ( X, V. „ - «> — - 
1.0000, 0.8249). 



10 



15 



(18) 



(19) 



0.934492 -0.054660 0.084368^ 
0.337445 0.690237 -0.027682 

n 0.82490oJ(j 
0 0 ' ^ 

To. 934492 -0.054660 0.084368V f X] 

0.337445 0.690237 -0.027682 Iy 

q o 0.824900J \Z) 

B ^ • * R PB->CRGB relation data is converted 

The obtained RGB^CR^b 

into LUT format or the like, °~ ^£ 

tog ether with the input-siae stanaara white pent ^ 

Vision of ei g ht hits hut may he q uanti*ation 

oeneration unit 41. the XVZ values basea on the 
leasurement color light are oorrectea to the « values 
ba sea on the observation light by using the color 
perc e P tion moael. However, when spectral reflectan 
of the coior tar g et ana — ^ 
observation light can be ohtainea, the KYZ 
on the observation light can be airectly 

N umeral 166 aenotes a profile for converting 
CRGB signals basea on the white point unaer the 
observation conaition into aevice-aepenaent signals 



such as t h e HOB s^s. «- CMVK si 9 n al s end *. -Ke- 
rn the P,o £1 Xe g ener a tion m e a ns, «- — 
data is g ener a te d in «- — - «- - ™ ^ 

data g ener a tion unit «. an, ^ «- ^CKOB relation 

da ta can b e b y applyin. «- XYZ-»CRGB 

inversion. Here, the XW-CWB conversion ,atri* - 

give n by «- -Howin. egressions (20, a nd ,»>. - 

th e b asis o £ tne CHOB three priory colors represent 

• « f 13^ to (15) and the input-side 
by the expressions (13) to I 

• -t- X Y Z ) = (1-098675, 1.0000, 
standard white poxnt A(X, Y, 

0.355916) . 





(20) 



.. (21) 



1.110649 -0.048376 0.036402 
0.401055 0.610889 -0.011944 
Q 0 0.355916 

1.110649 -0.048376 0.036402 
0.401055 0.610889 -0.011944 
0 0 0.355916 

Z the data generation unit 47, the XYZ values 
bas ed on the — t color light is corrected to 
the XYZ values hased on the ohservation light hy us.ng 

, o1 However, when spectral 
the color perception model. Howeve 

the color patch and spectral 
reflectance of the coioi y 

ais — o f the ohservation li.ht can b e opined, 
the XVZ values hased on the ohservation li.ht can he 
dir ectl y opined. The ohteined H^CKCB region d a ta 
is convert, into tne CHOB^B reiation data in the 
process «* the step S75. ana stored in the profile 



together with the output-side stanaara white point ^ 
F urther. as another — - —««~ ~ 
relati on data from the RGB-XVZ relation data 

unit 47, instead of the -the* of perform the 

inverse conversion by applying XYZ-CRGB conversion, 

ther e is a method of generating the XYZ-RGB relation 

da ta by the P-cess of the -ep S75 ana then applyin g 

■ „ ,201 in the pre-stage of the XYZ-RGB 
the expression (20) in ™«= v 

conversion. 

The color matching for which the profile 161 
coring the input-siae stanaara white point B 5 0 ana the 
pr ofile 166 storing the output-siae standard white 
point A is as follows. 

F irst, in the profile 161, the RGB or CMYK input 
color signals are convertea into the CKGB signals based 
on the stanaara white point D50 by the conversion LUT 
or t he li*e. The color etching means reaas the input- 
side standard white point D50 stored in the profile 
161 generates the CKGB-XYZ conversion matrix of the 
session (18,, and converts the CKGB signals based on 
t he stanaara white point D50 into the XVZ signals. 
Next, the XYZ signals are converted into the human's 
color perception signal aCH or QNH on the basis of the 
nervation condition 1 (the D50 light source white 
point, the illumination level, the ambient light state 
an d the line) by color perception model forward 
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., 134 or 135. Here, the color perception 
COnV Tc:r S -: in c aS eo fth erel^e color 

S6 iec tea „ case of «. — :r::L 

T he color perception signals JCH 
out put aevice ,i-e.. su^ecte, to the color a^ut 

CQ lor g a m ut — are then converted into the XYZ 

■„+- +-he illumination 
level, the anient lignt state ana the r 
eolor perception n,odel inverse conversion unrt 136 o 
" . Th e color etching m eans reeds the outpu-s.de 
sta nd a rd White Point > stored in the profile >, 

«. the XYZ-.CRGB conversion nattxx of the 
generates the XY ^ ^ 

egression (21). and converts the XYZ 
CRGB signals hesed on the standi white pomt A. 
rn,inthepro f iieiee.theC RGB sign a ls r;:; n the 

stan dard white point * .re converted into the » - 
CMYK output signals h y the conversion or the 

Th us. hY «T— «— ■ «- 

« option condition, following effects can 



given. 



.„ n matrix between the XYZ color 
(1) The conversion matrix c 

and the RGB color space according to the 
space and the aynaml cally for-*, 

arbitrary standard white ~ ^ ln the 

and the device- Independent colo P 
RGB color space according to the 
„ ebv It is possible to prevent overflow and 
underflow in case of the quantization in the RGB color 

SPaCe " (2) since the RGB color space according to the 

■ nt of the environment light is used 
standard white point of tne 

f the three-dimensional LTJT, 
as the input color space of the 

« is possible to dispose gray on the diagonal axis i 

be three-dimensional whereby it is ^ to 

the tnre tetrahedron 
pre vent the color misregistration in 
Interpolation irrespective of the number of lattice 

incidentally, in a case where the standard white 

ifil or 166 when the 
is not stored in the profile 161 or 
point is not s reference 

light D50 defined by the ICC profil 
a default standard white point. 

* ^ nresent embodiment is as 
The feature of the present 
fo llows. Wamel,, m the color matching means aft 

5 condition 1 are converted into the human, color 

— - qmh ;"— d 

mo del forward conversion unit 134 



^ , i e subjected to the color 
signal is compressed (i.e., 

into the color reproduction range of the 

gamut «> -° ^ 133> and th e ^pressed 

output device by the LUT is* 

La is then converted into the CRGB ( or X.) srgnals 
un aer the observation condition , b y the color 
perc eption model inverse conversion unit 136 or 137. 
However, the place where the color gamut mapping rs 

latching means, -elv, it is possible not to perform 

•„ the color matching means but 
the color gamut mapping » the 

perfo rm the color gamut mapping in the output-s.de 

L observation condition 1 are converted into the 

human, color perception signal oc. or „ » - -or 

perc e P tion model forward conversion unit 

and the converted signal is converted into the CKOB o 

XYZ) signals under the observation condition 

color perception model inverse conversion un.t 13 o 

137 without anv color gamut mapping- .hen. when - 

signals under the observation condition 2 

oonverted into the human, color perception s.gnal ,CH 

or qmh b y the color perception model forward convers o„ 

•t 134 or 135. and the obtained signal is subjected 
:r color gamut maPPihg for the output device b. the 

LUT 132 or 133- A-r then, the compressed srgnal 
converted into the CKGB (or XVZ , signals under the 



edition 2 by the color perception model 
enervation condition y ^ 

inverse conversion unit 136 

lnto the RGB or CMYK output signals by 

LUT or the like. 

Moreover, tbe further feature of tne present 

■ as follows. Namely, the color matching 
embodiment is as follows bet „een 
m eans dynamically forms the converse matrix 

and the XYZ color space by using 
the CRGB color space and the 

tbe standard white point of the observe- ,n light 
s tored in the profile and the previously de f ^ 

-•city of RGB three primary colors. However, 

the observation light. Namely, 

• „trix between the CRGB color 
prestore the conversion matrix betw 

„d the XYZ color space according to the 
space and tne ax* . . 

nervation condition, as the profile informa l 
wh en the non-linear model such as the color 

der the different light sources, there is a 
values under the . nr , ut . sl de standard white 

^ bv the color matching does not 
point converted by tne c 

ent the gray under the output-side standard white 
represent the gr y ^ 

boint For example, in Fig. 16, ^ 

P „ n the standard light D50 being 

5 the CRGB values based on the Stan 

the input of a color perception model forward 
conversion unit 16, represent the CRGB signals gr 
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in which r = G = B is satisfied ( chromaticity *y 1- «- 

by the color perception model conserves gray, the CKGB 

c clor perception model inverse conversion unit 165 
should represent R = G = B .chromaticity xy is the same 
as that of the point A). However, since tne coior 
perce ption model is not linear actually, t h e gray might 
not be able to be conserved according to the 
combination of the input-side observation condition and 
the output-side observation condition. 

In the present embodiment, the gray detection ,. 
performed to the input signal of the color perception 
model forward conversion unit, and the color matching 
process is performed such that the gray for the input 
signal is conserved even in the output signal of the 
color perception model inverse conversion unxt. 
Namely, in the color matching process which performs 
the correction according to the observation condition, 
gray compensation to compensate gray color reproduction 
is performed. According to the present embodiment, the 
gray color reproduction can be improved. 

. .„ . nase where the gray 
Fig 17 shows an example in a case wne 

compenslt^ process is applied to a color matching 

space can be set as the device- independent color space. 
For example, if a PCS (profile connection space) 
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<= lo 171 is represented by the Lab 
of an input-side profile 171 is rep 

values, a PCS of an output-side profile 176 is 
represented by tbe XVZ values, and the gray 

. is on the following process is performed 
compensation is on, tne 

•in the color matching means. 
' Kirst, «- HOB or CMVK si 9 nals are — — 

the Lab s ignals by «- — i71 - a ; a ; he 

Lab .XVZ conversion based on the -put-siae 
white point ^ in the -put-si- profile is 
0 performea to convert tne .ab ^nals into the 
sig nals. A«er then. .3 aescribea above, the 
aversion matri* basea on the input-siae standi 
wh ite point to perform the ***** conversion „ 
£ ormea, thereby converts the KVZ sionals into 

15 CRGB signals. 

N e*t, the CKOB sionals based on the input-srde 
sta ndard white point are separated into an — ic 
col or component ana a chromic color exponent by 
achromatic color detection means 172. 

Since the achromatic color component under the 
ln put-side standard white point satisfies 

. _ i G . - a- is detected as the achromatic 
the condition R - i» 

co lor component in the achromatic color detection means 
25 m . Here, a certain tolerance is provided in the 

achromatic color detection condition because there rs a 
C ase Where such the condition does not satisfy ~ 



B ' due to a calculation error and the 

sp ace, the P-ess — „ by «- — — 
is convert Into the CRGB color space, and the 
achromatic color detection is performed. This rs 
be cause the achromatic — — - - 
performed in the CRGB color space. 

Both tne achrestic color component and 
somatic color component of the CRGB signal . . ■ 
.., based on tne input-side standard white P-t are 

. in" G" B") based on 

converted into the CRGB signals (R , 
the output-side standard white point by a color 
pe rce P tion model forward conversion unit 
color perception model inverse conversion unit 174 

. 1= ,»■■ g" B") corresponding 
After the „, the CRGB signals 
to th e achromatic color component detected 
achromatic color detection means 17* are further 

iput-side standard white point by an achromatic color 

generation means 175. 

The achromatic color generation means 
performs, e.g., allowing conversion. 

Rg „ = „„.. Bg »-(K» — + B..,/3 ..-<») 
Next , as described above, the conversion matri* 
' ba sed on the output-side standard white point to 

perf orm the CRGB-XVZ conversion is formed, thereby 



convex the CRGB signals into the XVZ signal,- 
Th en, the XYZ signal, ar, converted into the KGB 
sig nals or the CMVK signals by the output-side profiXe 



176. 



Gray sensation on/off controlling is achieved 
bas ed on gray compensation flag information stored in 
the profile, sample, when a gray compensation on 

flag CU is stored in the input-side profile and a gray 
sensation off flag Id is stored in the output-s.de 
profile, «xd. 0, is obtained according to a follows 
theory . 

MAX( input-side flag value, output-side flag value, 

... (23) 

. . ■ -i-v.^ color matching 

Thus, the gray compensation in the 

becomes 0N[1] • 

F urther, the gray compensation need not be Ixmrted 
to the gray compensation on/off controlling. Namely 
whe „ a user interface such as a gray compensation chec* 
b o* or the liKe is provided on a printing setting panel 
or the liKe, a user can directly perform the gray 
compensation on/off controlling. For example, when 
on/off of the gray compensation is determined by the 
profile controlling as shown by the expression (23). an 
application or a device driver performs setting of 
profile flag information on the basis of on/off states 
of the gray compensation checK box, whereby the user 
can remotely perform the gray compensation on/off 



controlling. Here, it is needless to say that the 
application or the device driver can directly control 
the gray compensation in the color etching means. 

wording to the present embodiment, the following 
effects can be obtained. 

(1) Since the achromatic color signal under the 
inpu t-side standard white point is detected from the 
aevice-independent input color signal and the detected 
aromatic color signal is then converted into the 
achromatic color signal under the output-side standard 
white point, it is possible to maintain gray 
reproducibility even if the non-linear color perception 
m odel is used in the color matching according to the 
observation condition. 

(2 , Since the conversion result of the color 
perception model is reflected when the achromatic color 
signal under the output-side standard white point xs 
generated, it is possible to improve gray 
reproducibility in the color matching according to the 
observation condition. 

(3) Since the achromatic color detection is 
performed to the CRGB color space which was converted 
by the dynamically-formed conversion expression, xt xs 
possible to perform the high-accurate and easy 
section. Especially, the achromatic color detection 
can be performed based on the same standard, 
irrespective of the standard white point value. For 



example, in order to detect the achromatic color in the 
XVZ color space, it is necessary to detect the XYZ 
signals by which a chromaticity value *y becomes equal 
to the chromaticity value of the standard white point. 
Therefore, in a case where the standard white value can 
be arbitrarily set, the process becomes complicated. 

Further, in the present embodiment, the achromatic 
color based on the standard white point is detected by 
using the CRGB color space. However, it is possible to 
detect the achromatic color by using another color 
space (e.g., an sROB color space). 
(Modifications) 

in the above embodiment, the correction process 
according to the observation condition is performed by 
using the color perception model CIS CAM97S. 

Although the color perception model CIE CAM97s can 
achieve high-precise correction, the processes are 

in Fig. 13. 

on the other hand, in the ratio conversion and the 
von Kries conversion, it does not take time as the 
processes are relatively simple, thereby achieving 
high-speed processes. 

Therefore, in order to cope with user's usage, it 
i. possible to provide in the system the correction 
processes according to the plural observation 
conditions. 
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When the non-linear process (CIE CAM97s) is 
selected, since there is some fear that color 
misregistration of gray occurs, gray compensation is 
performed. On the other hand, when the linear process 
(the ratio conversion, or the Von Kries conversion) is 
selected, since any color misregistration of gray does 
not occur, gray compensation is not performed. 

By doing so, it is possible to appropriately 
combine the kinds of correction processes according to 
the observation conditions with the gray compensation 
process, thereby achieving an effective process. 

The reproducibility of gray is more important in 
the graphics and the text rather than in the image. 

Therefore, it is possible to first discriminate 
the kind of input object (or target) image and then 
control the gray compensation according to the 
discriminated result. 

The discrimination of the kind of object image can 
be achieved by analyzing code information of the object 
image input from applications through an OS (operating 
system). For example, when the object image is 
represented in bit map format, this object image can be 
discriminated as the image. On the other hand, when 
the object image includes vector data or text commands, 
this object image can be discriminated as the graphics 

or the text. 

As above, by controlling the gray compensation 



to improve the color reproducibility. 

(Other Embodiments) system 

nine a fa* machine, or the H*e). 
oopying machine. • ^ ^ ^ the objec t of 

Further, it «» ere a 

the present mention can b. attained n 
storage medium which stores a program code 

. „f the above embodiments is 
to achieve the functions or the 
supplied to a system or an apparatus, 

or CPU or MPU) provided in this system or this 
(or CPU o otored program code. 

a PP aratus reads and executes th . ~ ^ ^ 

In this case, the orogram code 

sediments, whereby the stor g ^ 
the program code constitutes the presen 

I it is needless to say that the present 
Further, it is nee 

ton includes not only the case where the 
invention induae* achieved by 

of the above embodiments can be achiev 

computer , but 

executing the program code 
als o a case where an OS .operating system 
• na on the computer executes a part or 
5 running on P instru ction of the program 

actual process based on an mstr fae 

«f 1-he above embodiments 
code and the functions of the 
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from the storage medium xs written 

in . function expansion ca. —tea - «- — 
or . £u ^ expansion ^ —a to the 
ana then hasea on an auction o £ the — ^ 
CPU or the iiKe proviae* in the action ~ HT.T 
or th e function e^nsxon unit executes a part o -1 
of the actua! Process ana the functions o* the ahove 
emb oa im ent can he achieved by such the process. 



